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INTRODUCTION

This report documents the third five-year review of al completed operable units of the
Cherokee County Superfund Site in Cherokee County, Kansas (Site). The fird five-year review was
completed in September 1995, and exclusively addressed operable unit (OU) #01, Galena Alternate
Water Supply. The second five-year review was completed in September 2000, and it encompassed
the entire Site. The Ste condsts of seven operable units and subsites that are discussed in detall inthe
following sections. Both of the prior reviews, and this review, have been conducted by the U.S.
Environmenta Protection Agency (EPA) as the lead agency with support from the Kansas Department
of Hedth and Environment (KDHE), the support agency. A summary of the findings and issues resulting
from thisreview are provided in Attachment 1.

The purpose of the five-year review isto determine the continued adequacy of remedia
response actions undertaken at the Site to protect human health, welfare, and the environment. Section
121 (c) of the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),
as amended, and Section 300.430(f)(4)(ii) of the National Oil and Hazardous Substances Pollution
Contingency Plan require that periodic (at least once every five years) reviews be conducted for Sites
where hazardous substances, pollutants, or contaminants remain above levels that dlow for unlimited
use or unrestricted exposure following the completion of al remedid actionsfor agte. Thereviews are
to be completed within five years of initiation of the first remedid action a& a Ste. Remedid activities a
the Cherokee County sSite began in September 1989 at OU-1.

Thisfive-year review is supported by severd field vists a al operable units of the Site to
observe generd conditions and the status of ongoing and completed remedia actions following the
issuance of thelast five-year review in 2000. Site vists have been conducted by the following
individuals in support of thisthird five-year review: Gene Gunn, Dave Drake, and Jason Gunter of EPA
Region 7; Leo Henning, Bob Angelo, Rob Weber, Ashley Allen, and Murray Balk of KDHE; John
Miesner of the U.S. Fish and Wildlife Service (USFWS), and Tom Morey formerly with KDHE. The
USFWSis an additiona supporting organization for this five-year review, in addition to the U.S.
Geologica Survey (USGS) and the Agency for Toxic Substances and Disease Registry (ATSDR).

. SITECHRONOLOGY

The stewas listed on the Nationa Priorities List in September 1983, in response to a host of
mining related problems that were observed following the cessation of active lead-zinc mining in 1970.
Pre-NPL investigations began in the early 1980s and focused on many diverse issues such as hedlth
concerns related to elevated blood lead levels, Slicoss, an increased risk for certain cancers and other
illnesses, engineering stability problems stemming from ground and road collgpses, impacted streams
and surface water bodies as evidenced by acid mine drainage and ecologica impacts, and the presence
of large volumes of mine tailings at the surface over severad square miles.

The Site was arranged into geographic subsites and work process oriented operable units.
Impacted drinking water sources were addressed initialy followed by residentid and surficid mining
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wastes with human hedlth impacts and lastly, mining wastes with a predominant ecologica focus. Table
1 depictsthe mgjor site chronology events.

1. BACKGROUND

The Cherokee County Superfund Site represents the Kansas portion of the Tri-State Mining
Digrict (Digtrict) and is shown on Figure 1. The Digtrict encompasses approximately 2,500 square
milesin Oklahoma, Kansas, and Missouri, and was formerly one of the richest lead and zinc ore
producing depositsin the world. The Kansas portion of the Didtrict lies within the extreme southeast
comer of the dtate.

Because of the large geographic area of mining in Kansas, the 115 square mile Site has been
divided into the following seven subsites: Gaena; Baxter Springs, Treece; Badger; Lawton; Waco; and
Cregtline. These seven subsites encompass most of the area where mining occurred within the Site, and
where physica surface disturbances were evident.

The Didrict is characterized by avariety of mine wagte features that include the following: large
piles of sand- and gravel-sized mill tailings locally known as "chat"; piles of overburden bedrock
materias localy known as "bullrock”; tailings impoundments and ponds that contain accumulations of
dlt- and clay-sized flotation tailings, open and collgpsed mine shafts, sometimes filled with water; and
subsidence features. The mine waste areas contain sparse to no vegetation. Loca stream systems also
contain mining wastes and mining-impacted sediments and surface water. Residentid areas are adjacent
to mine waste accumulaions in some aress or have suffered historic impacts as aresult of smdting.
Lead and zinc are found in mining wastes and soils a maximum concentrations of severd thousand
parts per million (ppm), while cadmium is typicaly found & levels less than 500 ppm. The Didtrict and
associated watersheds are shown on Figure 2.

Lead and zinc mining began in the middle 1800s and continued for over a century in the
Didrict; the find mining activities ceased in 1970. Sphderite (zinc sulfide) and galena (leed sulfide) were
the principle mined ores and severd other meta sulfides were found in association with the economic
ores. The mining activities changed the hydrology of the area by creating a labyrinth of underground
voids and many open conduits. These features facilitate surface subsidence and collgpse as well as
enhanced flow of minerdized groundwater in the subsurface. Surficid mining wastes dso leach metals
into the groundwater system and surface water bodies. The norma surface and subsurface flow
characterigtics have been modified by past mining activities, and snce much of the surface vegetaion is
impacted or absent, thereis increased infiltration of surface water into the shalow groundwater system
and eroson of mining wastes into surface water bodies. During the active mining years, water was
continually pumped out of the mines because the ore was predominantly located in the saturated zone
of the same bedrock formations that contain the ared's shdlow aguifer. When mining ceased, the mines
re-filled with water as aresult of natural groundwater recharge and surface water inflow through mine
shafts and subsidence areas. The upper aguifer is now contaminated with metals and is acidic in some
aress. Acid mine drainage is prevaent in portions of the Didtrict.



The primary sources of contamination at the Ste are the resdua metd sulfidesin the
abandoned mine workings, chat piles, and tailing impoundments in addition to historic impacts from
smelting operations. Upon exposure to the atmosphere, meta sulfides can become oxidized and
mobilize as dissolved compounds which increase the acidity of surface water and groundwater. The
resulting meta-laden acidic water, referred to as acid mine drainage, can further leach metals from
bedrock, contaminate groundwater, and fill mine shafts and subsidence features. The acid mine
drainage can dso surface through springs and combine with metas-laden surface water runoff to
ultimately contaminate rivers, creeks, and lakes. The shalow aquifer isimpacted by metals congtituents
asaresult of past mining practices.

The seven subsites of the Site are encompassed by seven operable unitsin order to facilitate
remedia processes. An operable unit may contain more than one subsite and a subsite may contain
multiple operable units. The relationship between the subsites and operable units a the Cherokee
County gteis provided below:

OU-1, Gdena Alternate Water Supply, contained within the Galena subsite;

OU-2, Spring River Basin, not associated with a subsite, dl substes drain to the Spring River
basin with the exception of the Treece subsite;

OU-3, Baxter Springs subsite;

OU-4, Treece subsite;

OU-5, Gaena Groundwater/Surface Water, contained within the Galena subsite;

OU-6, Badger, Lawton, Waco, and Crestline subsites; and

OU-7, Galena Resdentia Soils, contained within the Galena subsite.
V. REMEDIAL ACTIONS

Severd response actions have been completed at the Site and many operable unitsare in
different phases of the Superfund process. The following information summarizes the current status and

completed response actions for each operable unit (OU) at the Site.

OU-1, Galena Alternate Water Supply

This OU isin the operation and maintenance (O& M) phase. All EPA Superfund work has been
completed as afund-lead effort and the remedy isin place under long term O& M by the State of
Kansas. Initid response actions included the provison of bottled water and water softener units as
removal actions prior to the completion of a permanent dternate water supply system asthe find
remedia action. A rurd water digtrict was formed, water supply wells were ingtaled, support buildings
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congtructed, and the new source of drinking water was provided to 400 resdencesin rura areas near
the community of Galena, Kansas. Nearly 1,500 people were provided with a permanent source of
clean drinking water and over 57 miles of pipdines were placed during the congtruction effort. The
upper aquifer in this areaisimpacted by metds contaminants (lead, zinc, and cadmium) from mining
operaions. Private, shdlow, water supply wells were affected; municipa wellsfor the city of Gaena
are congructed in alower pristine, potable aquifer and are not impacted by past mining activities. The
source of water for the rural water digtrict is aso the lower potable aguifer. The rurd water district has
expanded by 86 new users, for atota of 486 resdentia hookups, since completion of the remedia
action in 1994. The Record of Decison (ROD) was issued in 1989 and the O& M phase began in
1995. There are no known problems with the operation of the rural water digtrict.

OU-2, Spring River Basin

This OU is currently in the characterization phase. Surface water and sediment characterization
data were collected by the USGS, on behaf of the USFWS, in 2004 and 2005. The pending results of
this effort are planned for release in late 2005 and early 2006 and they will provide base-line
characterization datafor OU-2. Additiondly, the EPA istentatively planning . the collection of
additiona characterization and ecologica risk data throughout the reach of the Spring River in Missouri,
Kansas, and Oklahoma as a multi-organizationa, coordinated effort.

All of the Cherokee County subsites drain to the Spring River basin, with the exception of the
Treece subsite which flowsto the Tar Creek drainage basin. Since separate response actions are
planned or completed for each contributing subsite, any potential remedy for the Spring River would
likely occur after the completion of remedies in mine waste areas contributing to the basin; however,
selected feeder streams to the Spring River could be addressed after the upgradient contributing mining
wastes in the upper reaches of these lesser streams are addressed. The Spring River also receives mine
waste impacts from upgradient sources in the state of Missouri and response actions for those sources
are being planned by the EPA and the state Missouri as part of the Oronogo-Duenweg Mining Belt
Superfund Site in Jasper County, Missouri. Ultimate cleanup actions in the Spring River are thus
somewhat dependent upon actions completed in the upstream state of Missouri. It is anticipated that
potentidly responsible parties (PRPs) will contribute to, or possibly conduct, some of the future
remedid work in the Spring River basin.

OU-3, Baxter Springs subsite

ThisOU is currently in the O&M phase. Response actions at this operable unit were conducted
by PRPs under a Consent Decree signed in 1999 and include resdentid and surficid mine waste
components. All remedia work was complete in 2004.

The residentia aspect of the response action included sampling and remediation, as necessary,
of resdentid soils from properties impacted by mining activities Mining related activities in the Baxter
Springs area consst of the importation of mining wastes from nearby waste accumulations for
resdential purposes (landscaping, fill materid, driveway materid, etc.) aswell as eroson of wastes
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from these areas. Wastes also migrate into stream systems and may be transported to residentid areas
near streams during flood events. Mining wagtes are prevaent in the western aress of the Baxter
Springs community; thus, most of the resdentid effort was targeted in this area. Properties with lead
va ues exceeding 800 ppm lead or 75 ppm cadmium were excavated until lead and cadmium levels
were less than 500 and 25 ppm, respectively, or until a maximum excavation depth of one foot was
achieved. Properties were backfilled with clean native soils and re-vegetated. The same criteriawere
utilized for resdentiad work at other OUs of the Site. A tota of 441 properties were sampled and 46
yards were remediated at the Baxter Springs subsite.

The mine waste cleanup portion included the remova of wastes from minor streams and
drainages, draining and capping tailings impoundments, grading, consolidating, and capping chat piles
followed by re-vegetation of al disturbed areas. The re-vegetation seed mixture conssted of tal, warm
Season, native grasses. The mine waste cleanup addressed mine waste accumulations that contributed
magor loadings to surface water bodies. Approximately 160 acres of mining wastes were remediated a
the Baxter Springs subsite. Some surficia accumulations of mining wastes were not addressed by the
remedy because they were deemed to not be significant contributors to the degradation to surface
water.

OU-4, Treece Subsite

The resdentid work at this OU was completed by PRPs under the same 1999 Consent Decree
asthe OU-3 work and isin the O& M phase. A total of 148 properties were tested and 41 yards were
remediated. The resdentia cleanup was completed in 2000.

The response action consisted of aresdentid lead cleanup for the community of Treece,
Kansas. The town of Treece islocated near severa former mining areas and wastes from these areas
were trangported to resdentia locations for a variety of purposes such as driveway congtruction,
landscaping, fill materia, and dley/road condruction. The remediation consisted of removing up to one
foot of metas (lead, cadmium, and zinc) impacted soils from resdentid yards followed by placement of
clean backfill soilsand re-vegetation. Additional componentsincluded awell search to determineif any
resdents in the Treece area were consuming contaminated water from private water wells followed by
the abandonment of these wells when identified. Any deep wells providing a conduit to tranamit
contaminated water from the upper aquifer to the lower pristine aquifer were to be abandoned under
the Treece cleanup. Wl search activities did not identify any deegp wells transmitting contaminants to
lower clean aguifers or any residents consuming impacted groundwater. The town of Treeceis served
by amunicipa water system that is regulated by the state and it provides safe drinking water.
Non-residentid mining wastes at the Treece subsite were not addressed by the residentia remedy.

OU-5, Galena Groundwater/Surface Water

ThisOU isin the O&M phase with all EPA Superfund work completed as a fund-lead
response. Long-term O& M is being conducted by the state of Kansas. The remedy was completed in
1996 and transitioned to the O& M phase in 1997. The response action consisted of a mine waste
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cleanup of gpproximately 900 acres of non-resdentid land surrounding the community of Galena,
Kansas. Mining wastes were segregated and wastes less than 1,000 ppm lead were placed at the
surface with more impacted wastes placed at depth or used as fill materid for open dry shafts. Low
concentration wastes or bull rock were used to fill shafts that were water-filled. In generd, large mine
waste accumulations were re-graded and re-distributed, local drainages were enhanced by rip rap, new
engineered drainages were created (geotextile lined with rip rap), open mine shafts and collapse
features were filled with wastes, and the surface was re-vegetated with a mixture of warm, tall-season,
native prairie grasses. Selected areas were re-vegetated following a series of ingpections after
completion of the remedy. The ROD was issued in 1989.

Some amount of re-grading and re-seeding will be required as an expected long term
maintenance item over time. Additiondly, a smal number of filled shafts and collgpses have partidly
re-opened and may require re-filling in the future. The KDHE has expressed concern over the extent
and cogt of the ongoing maintenance for this completed remedy. The O&M program is currently being
conducted by KDHE and is being evaduated in terms of scope and cost in relation to historic
expectations. The primary problem areas are steeply doped locations, highly acidic areas, and locations
with insufficient organic materids that are difficult to re-vegetate or maintain an adequate sand of
vegetaion. These areas are gpproximatdy less than 200 acres in Sze and may require future additiona
remedid repair work consisting of the addition of terraces, reduced dope/grade, and enhanced soil and
vegetative covers. The KDHE is currently evauating the merits of remedy enhancement at this OU.

A three year follow-up study of the Galena subsite, conducted by the Kansas Biologica Survey
at the University of Kansas, was completed in 2003. This study evauated the effectiveness of the OU-5
remedy and concluded that some ecological gains occurred. The study assessed the quality of surface
water, sediments, and biologica communities in the drainage area of the OU-5 mine waste cleanup
action and contrasted these findings with earlier pre-cleanup data.

OU-6, Badger, Lawton, Waco, and Crestline subsites

ThisOU is currently in the remedia design/remedid action (RD/RA) negotiation phase with
PRPs. The higtoric remedid investigation/feasibility study (RI/FS) process was conducted by the PRPs
under an Adminigtrative Order on Consent (AOC) issued in 1998. The RI/FS was completed in 2004
under the AOC and a ROD was issued for the cleanup in 2004. The ongoing RD/RA negotiations are
expected to be complete in 2005 and result in two Consent Decrees, one for the Waco subsite and one
for the Crestline subsite. The Badger and Lawton RD/RA processes will be conducted as EPA
fund-lead actions.

OU-7, Gdena Resdentid Sails

ThisOU isin the O&M phase and conssted of aresidentid cleanup action using the same
criteria as discussed above for OU-3 and OU-4. The presence of a smelter in the town of Gaenawas
responsible for amuch larger residentid lead problem than at the other subsites due to the wind
dispersion of smelter emissons over alarge area. More than 1,500 properties were sampled in the
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Gdenaareaand over 700 residentia properties were remediated. This work was conducted as an
EPA fund-lead effort under a 1996 ROD and was complete by 2001.

A follow-up blood lead study was conducted by the KDHE, the local Cherokee County Hedlth
Department, and the ATSDR in the community of Galena. The study was released in 2004 and
illugtrated the benefits of the completed residentia cleanup by contrasting the resultsto an earlier
ATSDR blood-lead study conducted prior to the residential work. The geometric mean of blood lead
levelsin Gaena children under S years of age decreased from 4.13 ug/dl to 2.29 ug/dl following the
resdentiad clean-up (44.6 percent reduction). The overal United States geometric mean of blood lead
levelsin children under six years of agein 1999 to 2000 was 2.2 ug/dl.

Certain indtitutiona controls activities were dso implemented in Gaena, as wdll asthe other
subsites, by KDHE and the Cherokee County Hedlth Department. The effort included the following
components. health education regarding al aspects of lead exposure; blood lead testing; physician
education on the awareness and symptoms of lead poisoning; in-home lead assessments performed by
nurses from the county hedlth department; provison of a high efficiency participate vacuum upon
request by county residents; and quarterly reporting of al aspects of the indtitutional controls program.

It should be noted that the ultimate indtitutional controls program for each OU & the Site
includes other elements such as restrictions on the use of chat mining wastes, land use controls, building
permits, and testing requirements for development in mining impacted areas. All eements of the county
wide indtitutiona controls program have not yet been implemented.

V. PROGRESS SINCE LAST FIVE-YEAR REVIEW

Progress since the last five-year review conducted in 2000 is described below on an operable
unit basis.

OU-1, GdenaAlternate Water Supply: An additional 34 homes have been added to the system
sncethelast review for atota of 486 hookups. This OU remainsin long-term O& M.

OU-2, Spring River Basin: Characterization work has been conducted on the Spring River and
itstributaries in addition to Empire Lake. Samples were collected in 2004 and 2005 and the riverine
and sediment study reports are scheduled for release in late 2005. A summary report is planned for
release in early 2006. Moreover, a multistate, multi-organizationd, characterization effort is being
planned in order to further characterize the ecological, surface water, groundwater, and sediment
conditions throughout the Spring River basin.

OU-3, Baxter Springs subsite: The RD was completed and the RA fully implemented by PRPs.
The subsite has transitioned to the O&M phase and early results indicate environmental gains resulting
from the completed cleanup action.



OU-4, Treece subsite: The residential RA was completed by PRPs and trangtioned to the
O&M phase. The gate of Oklahomaand EPA Region 6 have begun Site characterization activitiesin
the Tar Creek drainage basin and a multi-state, multi-organizationd, effort is underway to characterize
the ecological, surface water, groundwater, and sediment conditions throughout the Tar Creek basin.

OU-5, Gaena Groundwater/Surface Water: The KDHE began conducting repair and
maintenance activities for the completed remedy and isin the process of assessing the projected extent
and scope of repairsin the future, in addition to possible recommendations for remedy enhancement.
The KDHE has spent $162,804 on O&M activities ($23,058 labor and $139,746 contractual) at
OU-5 dncethe last five-year review. Additionaly, the KDHE has begun assessment of the former
smdter grounds (approximatdy 60 acres) that were omitted from the origind mine waste clean-up.
Moreover, the KDHE began a program of assessing, ranking, and filling a sdlect number of open mine
ghafts at the Site on an annud basis. Over 30 mine shafts have been filled to date.

OU-6, Badger, Lawton, Waco, and Crestline subsites: The RI/FS was completed by PRPs
and the terms of the AOC satisfied. A ROD was issued and RD/RA Consent Decree negotiations are

ongoing.

OU-7, Gaena Resdentid Soils: The fund-lead RA was completed and the OU trangitioned to
the O& M phase. The ATSDR completed a follow-up blood-lead study demonstrating the benefits of
the cleanup for the locd population. Select indtitutiona controls were implemented.

Indtitutiona Controls. A ste-wide ingtitutiona control was implemented in 2003 by aresolution
by the Cherokee County Commission at the request of the EPA with the support of the KDHE. The
control diminated the use of chat mining wastes as surface materia for dl roads within Cherokee
County. This action represents the achievement of amgor ste-wide ingtitutional control. Additiond
dte-wide controls as feasible, will be sought by the EPA and the KDHE.

VI.  FIVE-YEAR REVIEW PROCESS

The five-year review includes an assessment of any newly promulgated or modified
requirements of Federa and state environmental laws in addition to an update and evauation of the
effectiveness of response actions conducted, or planned for implementation, at the Site. New laws or
requirements are evauated to determine whether they are gpplicable or relevant and appropriate
requirements with respect to any response actions conducted at the Site, and whether they cdl into
guestion the protectiveness of any response action selected in any ROD for the Site. The intent of the
five-year review processis to evauate selected remedies at a Ste and determine if the remedies remain
protective of human hedth and the environment.

The five year review team for the Cherokee County, Kansas Superfund site includes the
following individuas: Dave Drake, EPA Project Manager; Bob Richards, EPA Attorney; Venessa
Madden, EPA Ecologica Risk Assessor; Rob Weber, KDHE Unit Chief; Leo Henning, KDHE
Section Chief; and John Miesner, USFWS Biologigt. The five year review will be placed in dl dte
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repogitories for the Cherokee County Superfund site, aswell asthe EPA Region 7 office, and its
availability will be announced by a public notice in loca newspapers. A public notice and fact sheets
announcing the start of the five-year review process were released in July 2005.

VII. TECHNICAL ASSESSMENT

The in-place remedies at this Site for OU-1 and OU-7 are considered to be protective and the
remediesin progress for OU-6 are expected to be fully protective once implemented. Work at OU-2 is
in the pre-remedy characterization phase and thus cannot be evaluated for remedy effectiveness  this
time.

The in-place remedies at this Site for OU-3, OU-4, and OU-5 are not considered to be fully
protective and the inditutiona controls components of al remedies are not fully implemented or
protective a thistime. The following sections discuss the followup actions that are necessary to achieve
protectiveness.

The technical assessment involves an andlysis of the following three basic questions regarding
each completed remedy: is the remedy functioning as intended by the decison documents; are the
exposure assumptions, toxicity data, cleanup levels, and remedia action objectives used at the time of
the remedy il valid; and has any other information come to light that could cdll into question the
protectiveness of the remedy.

As mentioned above, there are three operable units (OU-3, OU-4, and OU-5) that do not
meet dl of the three question criteriain the affirmative. These three operable units will be discussed
below in regard to the three technica questions comprising the technical assessment.

Quedtion A: Isthe remedy functioning as intended by the decision documents?

The remedies at OU-3 and OU-4 are functioning as intended by the decision documents. The
mgority of the remedy a OU-5 is functioning; however, the cost of maintaining the functiondity has
possibly exceeded expectations and certain portions of the remedy, estimated at |ess than 20 percent,
are not fully functiona due to maintenance, or possible design, issues.

Quegtion B: Are the exposure assumptions, toxicitv data, cleanup levels, and remedid action
objectives used & the time of the remedy Hill vaid?

Some exposure assumptions, toxicity data, cleanup levels, and remedid action objectives used
a the time of the remedy are no longer vaid for OU-3, OU-4, and OU-5. The OU-3 remedy did not
address dl surficial mining wastes and the OU-4 remedy did not address any surficid mining wastes.
The rationale for the historic OU-3 approach entailed a cost-benefit andyss that resulted in achieving
maximum environmenta gains at a cost savings by only addressing the mgor contributing sources of
mining wastes to surface water bodies. The OU-4 rationa e was based on consstency with actions
performed by EPA Region 6 and the state of Oklahoma due to the geographic nature of the
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environmenta problem that bisects regiona and state boundaries. The OU-5 remedy did not include a
parce of surficia mining wastes associated with the former smelter operation.

The historic decisons to leave mining wastes at the surface in some locations did not fully
consder the potential future exposure and toxicity to human and ecologica receptors. The protection of
human receptors is based on implementation of an ingtitutiona controls program that has not been fully
implemented to date. As aresult of this Stuation, there have been three documented instances of
families re-locating to mine waste areas at OU-4. This resulted in the need to test these properties and
the results indicated that one property must be remediated. Moreover, some children residing in two of
the three househol ds have a documented exceedance of ablood lead level greater than 10 ug/dl. There
are dso no controls to prohibit the unauthorized taking and use of the mine waste materids for
inappropriate purposes such as resdentia applications. Toxic tort lawsuits by families with impacted
children have occurred in the Oklahoma portion of the Tri-State Mining Digtrict Snce the last five-year
review. These legd actions and environmental harm to children are aresult of un-remediated mining
wadtesin that area. Thereisa possbility of this Stuation occurring in other locations with existing mining
wadtes. While Cherokee County, Kansas has implemented a facet of the indtitutiona controls program
by prohibiting the use of mine waste materias for surface roads, this control does not fully address the
potential human exposure routes. Complete physica remova or remediation of al surficid mining
wadtes, an engineering solution, is now deemed as the only acceptable method of solving the issues with
human hedlth exposures. The criteriain Question B rdied heavily upon ingtitutiona controls for
un-remediated mining wastes at the time of the remedies for protection of human hedth. Inditutiond
controls have not proven to be fully effective in meeting the expected gods.

The higtoric decisons dso did not fully consider the potentid ecologica impacts. Mining wastes
at the surface continue to be subjected to weathering processes and are being deposited in loca stream
systems. This continuing Situation is problematic for the potentid future remediation of receiving
greams. All wastes contributing to feeder streams must be remediated prior to performing any cleanup
actions in the receiving streamsin order to avoid re-contamination of the primary streams. Moreover,
mining wastes a the surface are available for uptake by ecologica receptors and represent a continuing
threst.

Whileit istrue that a Sgnificant portion of the problem, in terms of human heelth and ecologica
risk, has been addressed by the remediation of approximately 1,200 acres of mining wastes at OU-3
and OU-5, the remaining acreages of surficial wastes at OU-3, OU-4, and OU-5 must be fully
remediated in order to achieve protectiveness. Ingtitutiona controls only have the ability to protect
human health, ecologica receptors are not protected by any indtitutiona controls program, and human
receptors are not currently protected since the controls are not fully implemented. Engineering solutions
are the desired gpproach to achieve permanence and fully protect both ecologica and human
receptors.

The gtate of Oklahoma and EPA Region 6 have begun efforts to characterize and remediate
mining wastes at the Tar Creek Site. The sate of Oklahoma has remediated mine waste aress at the Tar
Creek dte and EPA Region 6 is engaged in an RI/FS for mining wastes. The Univeraty of Oklahoma
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has conducted many pilot studies and actions inclusive of engineered wetlands. The U.S. Army Corps
of Engineers completed awatershed plan for Tar Creek and Spring River and an Oklahoma
Governor's task force released a series of studies, reports, and recommendations related to remediating
the Tar Creek Site. Additiondly, these agencies and others have joined a multi-state, multi-
organizationd effort aimed at characterizing and addressing impactsto Tar Creek and Spring River.
These actions are in marked contrast to the situation during the last five-year review and at the time of
the OU-3, OU-4, and OU-5 remedies at the Cherokee County Site. The historic decision to defer a
surficia mine waste clean-up at the Treece subsite (OU-4) was based on complimentary actions taken
by EPA Region 6 and the gtate of Oklahoma with provisons for modifying the approach in ajoint effort
to solve the environmenta issues that transcend regional and state boundaries. The new approach in
EPA Region 6 and Oklahoma necessitates a complimentary gpproach in EPA Region 7 and Kansas as
well asthe state of Missouri. These policy and programmatic changes, in addition to new scientific
information, represent a strong case for addressing al mining wastes a the Site.

Quegion C: Has any other information cometo light that could call into quegtion the
protectiveness of the remedy?

Additiond information has become available since the last five-year review to cdl into question
the protectiveness of the remedies at OU-3, OU-4, and OU-5. Bird toxicity from exposure to mining
wadtes, or mining impacted media (water, sediment, etc.), has been examined and reported in scientific
aticles ancethe last five-year review. Zinc toxicos's has been documented in wild birds collected at the
Site and the stientific findings indicate that the Didtrict is the only likely location with sufficient zinc
concentrations cgpable of causing the observed effects. These studies have shown zinc toxicity to avian
species that had been unreported in the pagt.

Additiondly, recent information also indicates possible locaized impacts to horses and other
domesticated livestock. A deceased colt from the OU-4 areawas examined by alocal veterinarian and
the findings indicated possible heavy metd impacts/interactions from mining wastes or mining-impacted
mediawas the likely cause of death. Other horses at OU-4 are undergoing treatment for effects thought
to be aresult of mining impacts. The EPA is currently evauating this Situation.

The dtate of Kansas has established total maximum daily loads (TMDLS) for the Spring River
basin that seek to control and minimize impacts to the basin. Unremediated mining wastes serve asa
continual loading source of heavy metas to the basin and are a detriment to the TMDL criteria.

Moreover, mussel studies have been released since the last five-year review, and these findings
indicate Sgnificant impactsto local mussel populations as aresult of surficid mine tailings washing into
stream systems and impacting the surface water and sediments of these systems. This collective, new,
scientific information indicates that the historic ecologica risk assessments have underestimated the
potentia risk in areas of exiging mining wastes and mining impacted media. These new findings show
the need to fully address al surficid accumulations of wastes in OU-3, OU-4, and OU-5. Table 2
provides aligting of the documents reviewed for this five-year review report.
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VIlIl. RECOMMENDATIONSAND FOLLOW-UP ACTIONS

The following recommendations have been identified on an operable unit basis as aresult of the
third five-year review process for the Cherokee County ste. An additiona overal follow-up item
pertaining to indtitutiona controls for the entire Steis aso discussed.

OU-1, GaenaAlternate Water Supply: No follow-up.
OU-2, Soring River Basin: No follow-up.

OU-3, Baxter Springs subsite: Amend the existing OU-3/OU-4 ROD to expand the mine
wadte cleanup to include al surficia wastes a the Baxter Springs subsite.

OU-4, Treece subsite: Amend the existing OU-3/0OU-4 ROD to expand the mine waste
cleanup to include dll surficial wastes a the Treece subsite and impacted sediments within Tar Creek.

OU-5, Gdena Groundwater/Surface Water: Amend the existing OU-5 ROD to add an
additiond cleanup area (former smdter grounds) that was omitted from the initid ROD. Additiondly,
the KDHE will complete a detailed assessment of the existing, completed remedy with regard to the
extent, cost, and scope of ongoing O&M activities inclusive of any recommendations for remedy
enhancement in select aress.

OU-6, Badger, Lawton, Waco, and Crestline subsites: No follow-up.
OU-7, Gdena Residentid Soils: No follow-up.

Ingtitutional controls agpects are woven into al of the remedid actions & the Site. The
indtitutiona controls program will be a county-wide effort thet is gpplicable to each operable unit. Some
aspects of the indtitutiona controls program have been implemented but all components of the work are
not established a this time and the full program has not been implemented. Controls on new
development in mine waste areas should be established as a generd follow-up recommendation
resulting from this five-yeer review.

Prior Five-Y ear Review Follow-up

The prior five-year review recommended follow-up actions for OU-1, OU-4, OU-5, and
OU-7. Theseitems are discussed below on an operable unit basis.

OU-1, Galena Alternate Water Supply: The prior report recommended an evauation of
pumping operations a the OU-1 rura water digtrict to ensure that adequate water supplies continue to
be available due to the congtruction of new pumping wells located in close proximity to the existing
water supply wells of the rurd water digtrict. The rura water digtrict informed the EPA that the
available quantity and devation of groundwater remain sufficient for optimum operation of the rurd
water didtrict.
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OU-4, Treece subsite: The prior review recommended a continuing dialogue with EPA Region
6 and Oklahoma regarding mine waste cleanup plansin the Tar Creek basin. Additionally, the report
recommended the continued assessment of the effectiveness of the completed OU-4 remedy. This
effort was completed and is documented in many portions of the current 2005 five-year review report.

OU-5, Galena Groundwater/Surface Water: The prior review recommended including the
results of abiologica study of the OU-5 areainto the next report and aso discussing effortsin
edtablishing TMDLs for Site streams. The TMDL recommendation aso applied to OU-4 and they have
been established for the Spring River basin and discussed in this report. The biologica study results
were a0 referenced in this report.

OU-7, Gdena Resdentid Soils: The prior report recommended including the findings of a
blood lead follow-up study in the community of Gaena, Kansas in the next five-year review report. The
results of this study have been included in this report.

Ingtitutional Controls were aso mentioned as an item to discuss in the next report in terms of
progress and status. The current report contains that information.

IX. PROTECTIVENESSSTATEMENTS

The protectiveness aspects of response actions conducted at operable units of the Cherokee
County Site are described below. Protectiveness cannot be assessed at al operable units since the Site
is currently not at construction completion. Additionaly, the Ste-wide ingtitutiona controls program is
not fully implemented and thus cannot be assessed at thistime. Condruction completion is tentatively
expected to occur in 2015.

OU-1, Gaena Alternate Water Supply

The rura water district has supplied safe drinking water to rurd resdentsin the Gaena areafor
gpproximately eleven years. The system continues to expand by adding new hookups to more
residences. The remedy remains protective and continues to be operationd and functiona. Human
hedlth threets associated with consuming meta s-contaminated, shalow groundweter from private wells
have been dleviated by the provision of a safe drinking water source.

OU-2, Soring River Basin

The Kansas and Missouri portions of the Spring River basin are expected to be protected asa
result of future response actions implemented at the Cherokee County, Kansas and Jasper County,
Missouri Superfund Stes. All necessary response actions are not completed at thistime. Potentid future
enforcement, under the Clean Water Act or other Satutes, againgt parties not subject to CERCLA
liability, would ds0 likely enhance the quality of the Spring River. The ultimate protectiveness of this
OU cannot be assessed until al response actions have been completed and sufficient time has
transpired to dlow a scientific evaluation of new monitoring data as contrasted to historic results.
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Environmentd impacts to the Spring River basin are currently being characterized in preparation for
future cleanup decisons.

OU-3, Baxter Springs subsite

The completed remedly is partialy protective of human hedlth and the environment. Al
impacted resdentid areas were tested and remediated thus dleviating metads uptake from resdentid
soils; however, while the mgority of surficid mining wastes were dso remediated, there are additiond
accumulations of wastes that have not been addressed and ingtitutiona controls are not in place to
restrict new development in these areas. Additiondly, any inditutiond controls enacted in the future for
existing mine waste accumulation areas will not be protective of ecologica receptors.

The mgor accumulations of mining wastes contributing to the contamination of surface water
bodies were stabilized and thus provide alarge measure of ecologica protectiveness, however, this
protectiveness is not fully complete due to the continued presence of lesser accumulations of
un-remediated surficid mining wastes. Metds loading to surface water bodies, the groundwater system,
and eroson of wastes has been sgnificantly reduced upon remedy completion but has not been
dleviated. The primary contributing mine waste accumulations, from a metals loading perspective, have
been addressed by the remedy; however, the additional remaining mine wastes must aso be addressed
in order for the remedy to be fully protective of human hedlth and the environment.

OU-4, Treece subsite

The completed remedly is partidly protective of human hedlth and the environment. Al
impacted resdentid areas were tested and remediated thus dleviating metads uptake from resdentid
soils; however, no surficia mining wastes were addressed by the remedy and indtitutiona controls are
not in place to restrict new development. A totd of three new resdences have been located in mine
wadte areas following the completion of the resdential remedy in 2000. One of these properties
requires cleanup. Moreover, any ingitutiona controls enacted in the future will only address human
receptors to some degree and will not be protective of ecological receptors.

Ecologica receptors and any potential mine waste erosion or importation to residential aress
have not been adequately addressed by the OU-4 remedy. The Treece remedy congsted of a
resdentia cleanup action; mining wastesin non-residentia areas were not addressed based upon a
technical impracticability walver of surface water criteria. Potentid mine waste eroson or impactsto the
completed remedy were deemed not to be a mgor concern during remedy selection since the primary
cause of the residentia contamination was thought to be the importation of mining wastes asfill and
driveway materid as opposed to erosion. However, the lack of ingtitutiona controls has permitted new
development (three residences) in the un-remediated mine waste areas of Treece.

Ecologica impacts were not addressed based on atechnica impracticability gpproach in
concert with an earlier remedia approach taken by the state of Oklahoma and EPA Region 6.
Oklahoma, EPA Region 6, Kansas, and EPA Region 7 (Treece subgite) have smilar mine waste

16



impacted areas that are part of the Tar Creek drainage basin. Tar Creek has been classfied asano
beneficia use water body by the state of Oklahoma and historic cleanup decisions by Oklahoma and
EPA Region 6 have waived surface water criteriafor the Tar Creek basin on the basis of technica
impracticability. The completed Region 7 cleanup of the Treece subsite also waived surface water
criteria based on atechnical impracticability approach with support of the state of Kansas. However,
the ROD for OU-3/4 has provisions that mandate a re-assessment of the remedy for the ecologica
impacts if Oklahoma or Region 6 enact changes to the current classfication of Tar Creek or re-open
the remedy for this portion of the Tar Creek Superfund site.

The gtate of Oklahoma and EPA Region 6 have begun a characterization effort for the Tar
Creek areaa@med at afuture remedia response. Likewise, Native American Indian tribes and other
stakeholders have formed many workgroups and partnerships since 2000 and many diverse
characterization and remediation efforts have begun or been completed. In short, the Stuationin the Tar
Creek drainage basin has dramatically changed since 2000. Moreover, new ecologica risk studies have
demongtrated sgnificant impacts to birds (zinc toxicoss) and mussdl populations that were unknown
earlier, and rdatively new information aso shows potentid risks to horses. All surficid mine wastes and
impacted sediments at the Treece subsite must be remediated in order to achieve protectiveness.

OU-5, Galena Groundwater/Surface Water

The mgority of the 900 acres of mining wastes addressed by the cleanup remain effectively
vegetated and the mgority of the filled shafts and subsidence features remain closed. Eroson of mining
wagtes and metals-impacted soils to streams has been reduced, leaching of heavy metasto the
groundwater system has been reduced, and some degree of ecologica improvement has been identified
basad on the findings of a biologica/ecologica assessment of the area. Overdl, this remedy remains
protective and is operationa and functional; however, a potentia lack of protectiveness may be present
in certain areas (steep dopes, highly acidic soils, areas lacking organics) of the cleanup, estimated at
less than 200 acres, where mining wastes are subject to eroson and O& M efforts have been costly and
potentialy excessive. This aspect of the completed OU-5 remedy requires an evauation.

Surficia mine wastes in the former smelter area were not addressed by the OU-5 remedy; thus,
asisthe case at OU-3 and OU-4 described above, these wastes are available to impact ecological
receptors and are also washing into surface water (Short Creek). Short Creek ultimately drains to the
Spring River discussed in OU-2. The completed OU-5 remedy isthus only partidly protective of
human hedlth and the environment.

OU-6, Badger, Lawton, Waco, and Credtline subsites

Protectiveness cannot be assessed at this operable unit since the remedy has not been
completed. This OU isin the RD/RA negotiation phase with the PRPs. It is anticipated that the remedid
gpproach selected a these subsites, embodied in the 2004 ROD, will be protective of human health
and the environment since the future cleanup requires that al surficid mining wadtes in the OU-6
subsites be addressed.
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OU-7, GdenaResdentid Soils

This remedy is complete and has been shown to be protective based on the results of a 2004
ATSDR study. Over 700 residentia properties were remediated and the follow-up blood lead study
has shown a44.6 percent drop in geometric blood lead levels of children lessthan Six years of age as
contrasted with blood lead levels measured prior to conducting the remedia action. The geometric
mean of Gadena children following the cleanup (2.29 ug/dl) is essentidly equivadent to the United States
average of 2.2 ug/dl reported in 1999-2000.

X. NEXT REVIEW
Since hazardous substances, pollutants, or contaminants remain at the Site at levels above
cleanup standards in certain locations, and al areas of the Site have not yet been addressed or have

been addressed and do not dlow for unlimited use, EPA will conduct additiond statutory five-year
reviews. The next five-year review will be completed by September, 2010.
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TABLE 1- SITE CHRONOLOGY

Event Date
Site added to Nationd Priorities List 1983
OU-1 Remova Actions Complete 1987,1988, 1991
OU-1ROD 1987
OU-5ROD 1989
OU-1 Remedid Action Complete 1994
First Five-Year Review 1995
OU-7 Remova Action Complete 1996
OU-5 Remedid Action Complete 1995
OU-7ROD 1996
OU-3 and OU-4 ROD 1997
OU-4 Remedid Action Complete 2000
Second Five-Y ear Review 2000
OU-7 Remedid Action Complete 2001
OU-3 Remedid Action Complete 2004
OU-6ROD 2004
OU-2 Characterization 2004-2005

Third Five-Y ear Review 2005
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Appendix 1 - Five-Year Review Summary Form

SITE IDENTIFICATION

Site name {from WasteLAN). Cherokee County
EPA ID {from WasteLAN): KSD980741862
Region:07 State; KS City/County: Cherokee

NPL status: X Final [] Deleted O Other (specify)
Remediation status (choose all that apply): X Under Construction O Operating {1 Complete
Multiple QUs?* X YES DI NO l Construction completion date: / /

Has site been iut into reuse? O YES X NO

Lead agency: X EPA [ State O Tribe O Other Federal Agency

Author name: Dave Drake

Author title: Remedial Project Manager | Author affiliation: EPA Region 7
Review period: September, 2000 to September, 2005

Date(s) of site inspection: multiple

Type of review:

X Post-SARA 0O Pre-SARA O NPL-Removal only
O Non-NPL Remedial Action Site 0O NPL State/Tribe-lead
O Regional Discretion

Review number: [J1 (first) O 2 (second) X 3 {third) O Other (specify)

Triggering action: -
O Actual RA Onsite Construction at OU # X Actual RA Start at QU# 1

[0 Construction Completion [0 Previous Five-Year Review Report
O Other (specify)

Triggering action date (from WasteLAN): September, 1989

Due date (five years after triggering action date): Seplember, 1994 (1995 actual), September, 2000
and 2005.

* ["OU" refers to operable unit.)
** [Review period should correspond fo the actual start and end dates of the Five-Year Review in WasteLAN.]




Five-Year Review Summary Form, cont'd.

Issues:

Mining wastes are present in OU-3, OU-4, and OU-5 with no existing plans for remediation. Scientific,
risk, remedy implementation/maintenance, and policy information generated since the last five-year
review call into question the historic remedial approaches that did not fully remediate all mining wastes in

these operable units.
Recommendations and Follow-up Actions:

Amend the existing decision documents for GU-3, QU-4, and OU-5 to fully address ail mining wastes
within these operable units. A single Record of Decision (ROD) covers OU-3/4 and another ROD covers
QU-5,

Protectiveness Statement(s):
The remedies ai OU-3, 0U-4, and OU-5 are not fully protective because mining wastes are present to

varying degrees in each area and there are no existing plans to remediate these wastes. All mining
wastes must be cleaned up in order to ensure protectiveness in these operable units,

Other Comments:

This recommended approach is consistent with recent actions being planned or undertaken by other
agencies in the Tri-State Mining District of Kansas, Missouri, and Oklahoma.






